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1.  SUMMARY

1.1.  OBJECTIVE

This study was conducted to determine the exposure levels of the test article,

ethylbenzene, that will generate minimal maternal and weanling toxicity but allow

complete gestation, parturition and successful lactation, to determine the feasibility of

gavage dosing of dams during lactation days 1-4, and to determine whether to begin

inhalation exposures of F1 weanlings on PND 22 or PND 29 in a subsequent

two-generation reproductive toxicity study.

1.2.  STUDY DESIGN

Four groups of male and female Crl:CD (SD)IGS BR rats (20/sex/group) were exposed

to either clean filtered air or vapor atmospheres of the test article.  Target test article

concentrations were 100, 500 and 1000 ppm (parts per million) for the F0 generation and

selected F1 weanlings.  Mean measured inhalation exposure concentrations were 99, 500

and 1008 ppm for the F0 generation and 101, 498 and 1002 ppm for the F1 generation.  F0

males were exposed to the test atmospheres for a minimum of four weeks.  F0 females

were exposed to the test atmospheres for a minimum of two weeks prior to mating,

throughout the mating period and from gestation day 0 through gestation day 20.  At this

time, one-half of the F0 females were selected for the inhalation/gavage phase and the

remaining females were selected for the inhalation only phase.  Inhalation exposure of the

F0 females in both phases was suspended from gestation day 21 through lactation day 4.

In the inhalation/gavage phase, F0 females received the vehicle, corn oil, or the test article

in the vehicle via oral gavage at dose levels of 0, 90, 342 and 621 mg/kg/day (divided into

three equal doses, approximately two hours apart) at a dose volume of 1 mL/kg/dose

during lactation days 1 through 4.  Inhalation exposure of the F0 females in both phases

was re-initiated on lactation day 5 and continued through the day prior to euthanasia.  The

F1 offspring were potentially exposed to the test article in utero (placental transfer),

through nursing during lactation until weaning.  On lactation days 21 and 28, pups were

weaned and selected (one pup/sex/litter) for exposure to the same concentration of the
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test article as their dam beginning on PND 22 or 29 and lasting through PND 33.  Pups

not selected for post-weaning exposures were necropsied following weaning on PND 28.

For reporting purposes, the F0 male exposure group designations were 100 ppm, 500 ppm

and 1000 ppm.  Exposure group designations for all F0 females through the pre-mating

and gestation periods were 100 ppm, 500 ppm and 1000 ppm.  Exposure group

designations for F0 females that also received gavage doses of the test article and for all

the F1 offspring of these dams were 100 ppm/90 mg/kg, 500 ppm/342 mg/kg and 1000

ppm/621 mg/kg.

All animals were observed twice daily for moribundity and mortality, appearance,

behavior and pharmacotoxic signs (prior to inhalation exposure and/or gavage dosing, at

the midpoint of inhalation exposure and approximately one hour after completion of

administration of the test article).  Clinical observations, body weights and food

consumption were recorded at appropriate intervals prior to mating and during gestation

and lactation.  All F0 and F1 females were allowed to deliver and rear their pups until

weaning on lactation day 28, except for one pup/sex/litter that was weaned on PND 21.

Ten pups per litter (of equal sex distribution, if possible) were selected on PND 4 to

reduce the variability among the litters.  Pups were observed daily for general appearance

and behavior, and survival.  Detailed physical examinations and body weights were

recorded at appropriate intervals.

All F0 males were necropsied following the breeding period.  F0 females were necropsied

on lactation day 28; F0 females which failed to deliver were necropsied on post-mating

day 25 (females with evidence of mating) or post-cohabitation day 25 (females without

evidence of mating) and F0 females with total litter losses were euthanized within

24 hours of litter loss.  Selected organs were weighed.  All surviving pups were

euthanized on PND 28 or 34 and received a gross external exam prior to being discarded.
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1.3.  RESULTS

No adverse exposure-related survival, clinical signs or macroscopic findings were noted

at any exposure level in the F0 generation.  Increased mean liver (males and females) and

kidney (males only) weights were observed in the 500 and 1000 ppm groups.

Body weight gain was decreased in the 500 and 1000 ppm group males and females

during the first week of exposure and continued to be reduced in the 1000 ppm group

males during the second week of exposure.  Body weight parameters were unaffected in

the low exposure group (100 ppm or 100 ppm/90 mg/kg).

There were no indications of adverse effects on reproductive performance in the F0

generation.  Male and female mating and fertility indices, pre-coital intervals, gestation

lengths and live litter size were similar at all exposure levels.  Postnatal survival was

slightly reduced from birth to PND 4 in the 500 and 1000 ppm groups (inhalation phase)

and in the 1000 ppm/621 mg/kg group (inhalation/gavage phase) as a result of large

numbers of pup loss in single litters.  Mean pup weights (male and female) in the

1000 ppm group were significantly decreased on PND 1 (11.1% and 9.0%, respectively).

These reductions continued throughout the pre-weaning period in the

1000 ppm/621 mg/kg group (inhalation/gavage phase).  In the inhalation phase, mean

male pup body weights in the 500 and 1000 ppm groups were slightly lower than the

control group on PND 14 and 21 (9.2-10.9% and 8.4-12.6%, respectively).  Mean male

and female offspring body weights in the 100 and 500 ppm groups for both the inhalation

and inhalation/gavage phases were similar to the control group on PND 1.

Several exposure-related deaths were observed in the 500 and 1000 ppm group

(inhalation phase) weanlings and the 1000 ppm/621 mg/kg group (inhalation/gavage

phase) weanlings that initiated exposure on PND 22.  Exposure-related clinical signs

observed one hour following dosing included labored respiration, eyelids half-closed,

prostrate, animal unable to right itself, and rocking, lurching and swaying while

ambulating.  Mean body weight gain was reduced in the F1 weanlings exposed to 500 and

1000 ppm beginning on PND 22 in both the inhalation and inhalation/gavage phases.
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Slightly reduced mean body weights were noted for the F1 weanlings exposed to 100 ppm

beginning on PND 22 in both the inhalation and inhalation/gavage phases.

No deaths or exposure-related clinical signs were noted in the F1 weanlings exposed to

the test article beginning on PND 29.  Mean body weight gain was reduced in these

weanlings exposed to 500 or 1000 ppm beginning on PND 29 in both the inhalation and

inhalation/gavage phases.

No adverse effects were observed on clinical signs or body weights in the F1 weanlings

exposed to 100 ppm of test article beginning on PND 22 or 29.

1.4.  CONCLUSIONS

Based on the results of this study, gavage dosing of dams on lactation days 1-4 will be

performed and weanling inhalation exposure will initiate on PND 22 in a definitive

two-generation reproductive toxicity study of ethylbenzene via whole-body inhalation.

Exposure levels for this study will be 25, 100 and 500 ppm, and gavage dose levels on

lactation days 1-4 will be 26, 90 and 342 mg/kg/day.
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